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[1] Vinen 4He $\kappa=\oint v\mathrm{x}\mathrm{d}\epsilon$









E(k) $p_{\grave{\grave{1}}}$ Kolmogorov fill
$E(k)=C\epsilon^{2/3}k^{-5/3}$ (1)
$E(k)$ $E= \int \mathrm{d}kE(k)$ $E$
k Fourier














$\mathrm{i}\frac{\partial}{\partial t}\Phi(x, t)=[\nabla^{2}-\mu+g|\Phi(x, t)|^{2}]\Phi(x, t)$ (2)
$v(x, t)$ $v(x, t)=2\nabla\phi(x, t)$ $\mu$





















$\mathrm{i}\frac{\partial}{\partial t}\Phi(k, t)=[k^{2}-\mu]\Phi(k, t)+\frac{g}{V^{2}}\sum\Phi(k_{1}, t)\Phi^{*}(k_{2}, t)\Phi(k-k_{1}+k_{2}, i)$ (3)
$k_{1},k_{2}$
(3) $\mathrm{i}$ $\mathrm{i}arrow[\mathrm{i}-\gamma(k)]$








$[ \mathrm{i}-\gamma(x, t)]\frac{\partial}{\partial t}\Phi(x, t)=[-\nabla^{2}-\mu(t)+g|\Phi(x, t)|^{2}+U(x, t)]\Phi(x,t)$ (4)
54
$U(x, t)$
$\langle U(x, t)U(x’, t’)\rangle=V_{0}^{2}$ $\exp[-\frac{(x-x’)^{2}}{2X_{0}^{2}}-\frac{(t-t’)^{2}}{2T_{0}^{2}}]$ (5)






\mbox{\boldmath $\gamma$} =1 V=323 2563
$\Delta x=0.125$
$\Delta t=1\cross 10^{-4}$ Runge-Kutta-Verner $U(x, t)$
$V_{0}=50_{\text{ }}X_{0}=4_{\text{ }}T_{0}=6.4\cross 10^{-2}$ $\Phi(x, t=0)=1$
(4)
$E_{\mathrm{k}\mathrm{i}\mathrm{n}}= \int \mathrm{d}x[(|\Phi|\nabla\phi)]^{2}$
$E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}= \int \mathrm{d}x$ [(|\Phi |\nabla \mbox{\boldmath $\phi$})i]2 $E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{c}}= \int \mathrm{d}x[(|\Phi|\nabla\phi)^{\mathrm{c}}]^{2}$ $\mathrm{d}\mathrm{i}\mathrm{v}(|\Phi|\nabla\phi)^{\mathrm{i}}$
$=0_{\text{ }}\mathrm{r}\mathrm{o}\mathrm{t}(|\Phi|\nabla\phi)^{\mathrm{c}}=0$ 1 $E(t)_{\text{ }}E_{\mathrm{k}\mathrm{i}\mathrm{n}}(t)_{\text{ }}E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{c}}(i)_{\text{ }}R_{\mathrm{i}\mathrm{n}}^{\mathrm{i}}(t)$
n(t) $E_{\mathrm{k}\mathrm{i}\mathrm{n}}(t)$
l(b)
t>25 -- t\simeq 25
$t$ $t$
(a) (b)





















$E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}(t)$ $\epsilon\simeq 12.5\pm 2.3$ -
$\text{ }(k, t)$
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[13] 3(b) $\text{ }(k, t)$ $k$
– $\Pi(k, t)\simeq 11\pm 1$ 3(a)
\epsilon






3: (a): $E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}(t)$ (b): $\Pi(k, t)$
$k$ $\mathrm{I}\mathrm{I}(k, t)$ $t>25$ 50
(a) \epsilon
n(k)
$E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}(k)$ $E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}= \int \mathrm{d}kE_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}(k)$ 4





4: $E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{i}}(k,t)$ $t>25$ 50
$C\epsilon^{2/8}k^{-5/3}$
[1] R. J. Donnelly, Quantized $vo\hslash ioes$ in helium II (Cambridge University Press, Cambridge, 1991).
[2] W. F. Vinen, Proc. Boy. Soc. A 240, 114 (1957); ibid. A 240, 128 (1957); ibid. A 240, 493 (1957).
[3] J. T. Tough, in Progrt$ss$ in Low Temperature Physics Vol. VIII, edited by C. J. Gorter (North-
Holland, Ameterdam, 1955), P. 133.
[4] J. Maurer and P. Tabeling, Europhys. Lett. 43 (1), 29 (1998).
[5] U. Frisch, Turbulence (Cambridge University Press, Cambridge, 1995).
[6] W. F. Vinen, Phys. Rev. $\mathrm{B}61$ , 1410 (2000).
[7] M. Leadbeater et al., Phys. Rev. Lett. 86, 1410 (2001).
[8] C. Nore, M. Abid, and M. E. Brachet, Phys. Rev. Lett. 78, 3896 (1997); Phys. Fluids 9, 2644 (1997).
[9] S. Ogawa, M. Tsubota and Y. Hattori, J. Phys. Soc. Jpn. 71, 813 (2002).
[10] J. Koplik and H. Levine, Phys. Rev. Lett. 71, 1375 (1993); ibid. 76, 4745 (1996).
[$11|$ M. Kobayashi and M. Tsubota, Phys. Rev. Lett. 94, 065302 (2005).
[12] , 1434, 73 (2005).
[13] M. Kobayashi and M. Tsubota, J. Phys. Soc. Jpn. 74, 3248 (2005).
58
